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TITLE OF THE INVENTION 
[1] We, David A. Miceli, a citizen of the United States, residing at HC 69, Box 398, 
Spencer, Tennessee 38585; Joseph Miceh, a citizen of the United States, residing at 
HC 69, Box 398, Spencer, TN 38585; have invented a new and useful "Shellable 
Child Resistant Closure Container with Positive Lock Mechanism/' 
[2] A portion of the disclosure of this patent document contains material that is 
subject to copyright protection. The copyright owner has no objection to the 
facsimile reproduction by anyone of the patent document or the patent disclosure, 
as it appears in the U.S. Patent and Trademark Office patent file or records, but 
otherwise reserves all copyright rights whatsoever. 

CROSS-REFERENCES TO RELATED APPLICATIONS 
[3] This application is a Utility application which claims benefit of co-pending 
U.S. Patent Application Serial No. 60/428,521 filed January 8, 2003, entitled 
"Shellable Child Resistant Closure Container with Positive Lock Mechanism" which 
is hereby incorporated by reference. 

FIELD OF INVENTION 
[4] The present invention is directed to a child resistant closure and container 
and more particularly to a child resistant closure and container designed to be 
optionally shellable to convert it to its non-child resistant mode. In its child 
resistant mode, this invention relates to a dual cap design that provides an obstacle 
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to those with hmited hand strength, including and especially children, being able to 
remove the closure from the container. In either configuration, the closure and 
container assembly present a positive lock mechanism designed to provide an 
affirmative indication that full closure has been attained. 

BACKGROUND OF THE INVENTION 
[5] There are many types of child resistant closure systems described in the art. 
An example of a particular type of child resistant closure system is proposed in U.S. 
Patent No. 5,449,078, which relates to a combination of a container and safety cap. 
While many child resistant caps effectively provide protection against the danger of 
small children being able to remove potentially harmful contents, e.g. pills, from 
vials or other containers, they also provide a problem for a considerable portion of 
the adult population that require medication but lack the manual dexterity or 
strength to remove the child resistant cap. This is of a particular concern to the 
elderly population or people suffering from arthritis and other disabling diseases. 
[6] This particular problem has been addressed by the development of closure 
systems having a child resistant mode and a non-child resistant mode such that, in 
the non-child resistant mode, the closures are more easily opened by adults. 
Another example of such a closure is disclosed in U.S. Patent No. 5,579,934, (the 
'934 patent). The '934 patent proposes a container closure that is selectively 
manipulatable between a configuration which resists opening by children and a 
configuration which may be easily opened without special manipulation of the 
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closure. Specifically, the closure is manipulated into its non-child resistant mode by 
"pressing down ' on the central portion of the top surface of the closure. Although 
the aforementioned closure provides an advance in the art of protection against the 
danger of small children being able to remove it from vials or other containers, a 
certain portion of the adult population lack the manual dexterity or strength to 
"press down" the central portion of the top surface of the closure so as to manipulate 
the closure from its child resistant configuration to its non-child resistant 
configuration. This manipulation or "pushing down" also represents a problem for 
people with long fingernails. 

[7] Other reversible or convertible child resistant closures have been proposed to 
address this problem. But making the closure easier to convert into the non-child 
resistant configuration increases the risk that the closures will inadvertently be 
converted into their non-child resistant configurations. Similarly, there is an 
increased risk that automated filling machines will inadvertently convert the 
closures into their non-child resistant configurations when applying the closure to 
the container. 

[8] Further, the closures of the type disclosed in the '934 patent cannot include a 
warning to the consumer once the closure has been converted to its non-child 
resistant configuration. This message is required by the Consumer Product Safety 
Commission ("CPSC") to alert users that the closure has been converted into the 
non-child resistant configuration. Also, other reversible child resistant designs that 
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do include the CPSC consumer warning cannot be used in automated dispensing 
equipment due to projections on their outer surface. 

[9] One problem in the art which is of particular concern is that where, out of 
inadvertence or neglect, a child resistant closure becomes partially closed, the child- 
resistant mechanism is not fully operative to the point that the child resistant 
container becomes susceptible to opening by children. One solution to this problem 
is to incorporate a positive lock mechanism or indicator to ensure that the child 
resistant mode is fully engaged whenever it is desired to do so. 

[10] Furthermore, in child resistant caps including two or more cap elements such 
as an inner cap element nested within an outer cap element equipped with an 
engaging device for rotatably coupling one cap element to the other, such as 
proposed in U.S. Patent No. 4,520,938, the inventors herein have observed that 
where the outer cap is made of resilient material such as plastic, a risk exists that 
children could separate one cap from the other ("shelling") thereby disabUng the 
child resistance mode of operation. Once shelled, there is usually no other safeguard 
to prevent access to the contents of the container. 

[11] That is not to say, however, that purposeful shelling of a child resistant cap is 
undesirable. Indeed, it is also commercially desirable to have a child resistant cap 
assembly where the child-resistant means is incorporated only at the option of the 
consumer. One way to achieve this is to design a cap that is readily shellable by a 
person knowledgeable of how to easily shell the cap and which, when shelled, 
operates only in the non-child resistant position. In that way the outer shell or cap 



-4- 



Attorney Docket No. N1040-ICW 
Customer No, 23456 

may also constitute a separate commercial item that can be used to convert an 
otherwise non-child resistant cap to a child-resistant cap. 

[12] In light of the foregoing, there is need for a closure and a container system 
that has a child resistant mode, has a non-child resistant mode which may be easily 
opened without special manipulation once a minimal torque threshold has been 
overcome, incorporates a positive lock mechanism to ensure that the child resistant 
mode is fully engaged, resists inadvertent conversion from its child resistant mode 
to its non-child resistant mode and still provides a fall back safeguard where that 
has been done, is capable of including the mandated CPSC warning "CAUTION 
NOT CHILD RESISTANT" when used in its non-child resistant mode, and can be 
used in automated dispensing machines thereby addressing the aforementioned 
deficiencies of the prior art. 

BRIEF SUMMARY OF THE INVENTION 
[13] The present invention is directed to a closure that can substantially obviate 
one or more of the problems due to limitations and disadvantages of the related art. 
Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may 
be learned by practice of the invention. The objectives and other advantages of the 
invention will be realized and attained by the apparatus particularly pointed out in 
the written description and claims hereof as well as in the appended drawings. 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[14] In the drawings, wherein like reference numerals identify similar elements 
throughout several views: 

[15] Figure lA illustrates a top view of the outer cap. 
[16] Figure IB illustrates a side view of the outer cap. 

[17] Figure IC illustrates a sectional view of the outer cap taken along the line C- 
C of figure lA. 

[18] Figure ID illustrates a top and side perspective view of the outer cap. 

[19] Figure IE illustrates a conceptual representation of a row of angular 

abutments on the interior edge of the outer cap. 

[20] Figure IF illustrates a perspective view of the outer cap from the inside of 
the cap. 

[21] Figure 2A illustrates a sectional .view of the inner cap taken along the line A- 
A of figure 2C. 

[22] Figure 2B illustrates a side view of the inner cap. 

[23] Figure 2C illustrates a top view of the inner cap. 

[24] Figure 2D illustrates a side and top perspective view of the inner cap. 

[25] Figure 2E illustrates a conceptual representation of a row of angular 

abutments on the interior edge of the inner cap. 

[26] Figure 2F illustrates a perspective view of the inner cap from the inside of 
the cap. 

[27] Figure 3 A illustrates a sectional view of the container. 
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[28] Figure 3B illustrates a top and side perspective view of the container. 
[29] Figure 3C illustrates a side view of the container. 
[30] Figure 3D is a top view of the container. 

[31] Figure 4A illustrates a sectional view of the closure and container assembly. 
[32] Figure 4B illustrates a side view of the closure and container assembly. 
[33] Figure 4C illustrates a sectional view of the neck of the closure and container 
assembly. 

[34] Figure 4D illustrates a side and top perspective view of the closure and 
container assembly. 

[35] Figure 4E illustrates portions of Figure 4C at an enlarged scale. 

DETAILED DESCRIPTION OF THE INVENTION 
[36] Shellable child resistant closures of the present invention are preferably for 
use with a container having a neck portion with an engaging device and an axis 
extending therethrough about which the closure is rotatable. The closure 
incorporates a dual cap design having an outer cap and an inner cap substantially 
nested within the outer cap and designed in such a way that the outer cap can be 
purposefully shelled. When shelled, the child resistant mechanism is disabled, 
allowing the closure to operate as a one-piece, non-child resistant cap. Thus, one 
aspect of the present invention is the provision of a low-cost, one-piece, non-child 
resistant cap that can be converted, at the option of the purchaser, to a two-piece 
child resistant cap. 
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[37] Another aspect of the invention is provision of a closure having concentric 
inner and outer caps, the inner cap having a notch formed in a bottom portion of the 
inner cap for edgewise locking engagement with a laterally deflectable tab affixed 
on a flange proximate to the neck of the container. Alternatively, an axially or 
laterally deflectable tab on the bottom portion of the inner cap may be provided for 
edgewise locking engagement with a notch cut on a flange proximate to the neck of 
the container. 

[38] Another aspect of the present invention is provision of a shellable child 
resistant cap with a positive locking mechanism that imposes a minimal torque 
threshold for disengagement, thereby serving both as a complete closure indicator 
and a secondary barrier to disengagement, especially in cases where the child 
resistant mode has failed. 

[39] In accordance with an exemplary embodiment of the present invention, a 
child resistant closure and container assembly includes an externally threaded neck 
portion of the container defining an opening and includes a raised bead or flange at 
the bottom of the neck for affixing a tab or notch for locking engagement with a 
corresponding notch or tab on the inner cap member of the closure; and the 
shellable closure includes an outer cap and an inner cap. 

[40] Another aspect of the present invention is that the outer cap has an open top 
wall having an outer edge and an inner edge, a visual and/or tactile alignment 
marker formed on the top wall, a circumferential sidewall depending from the outer 
edge of the top wall having an inner and outer surface, a row of angular, e.g., saw- 
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toothed, abutments disposed at the interior corner of the top wall and the side wall 
for slidable engagement with complementary angular abutments on the inner cap. 
The inner surface of the circumferential sidewall of the outer cap has at least one 
tapered tab projecting therefrom for engagement with and retention by a 
circumferential groove on the inner cap and spaced therefrom so that the tapered 
tab is movable radially and axially within the tapered circumferential groove of the 
inner cap. Alternatively, these two structures can be swapped, the groove being 
formed on inner surface of the outer cap, and the tab formed on the outer surface of 
the inner cap. 

[41] Another aspect of the present invention is that the inner cap has a closed top 
wall with a second visual and/or tactile alignment marker formed thereon, and a 
first circumferential sidewall depending from the top wall. The first circumferential 
sidewall has a top and bottom edge, a threaded inner surface for rotatable 
engagement with externally threaded neck of the container, and an outer surface 
including a row of radially disposed angular, e.g. saw-toothed, abutments at its top 
edge for selective rotatable engagement with the complementary angular 
abutments on the outer cap. The outer surface of the first circumferential sidewall 
of the inner cap further has at least one tapered circumferential groove for engaging 
and retaining the at least one tapered tab on the outer cap, and laterally disposed 
shelling channels for receiving the tapered tab to permit purposeful shelling of the 
outer cap from the inner cap of the closure when the first and second alignment 
markers are aligned. Also, depending from the bottom edge of the first 
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circumferential sidewall of the inner cap is a second circumferential sidewall. The 
second circumferential sidewall of the inner cap is not exposed and is nested within 
the outer cap, and has laterally displaceable notches or tabs for positive locking 
engagement with corresponding tabs or notches on the flange at the neck of the 
container. 

[42] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. Other aspects and features 
of the invention will become apparent from the following detailed description 
considered in conjunction with the accompanying drawings. The accompanying 
drawings are included solely for purposes of illustration and not as a definition of 
the limits of the invention. Also, the drawings are not drawn to scale, and are 
merely conceptual in disclosing the preferred embodiments of the invention. 
[43] Referring now to the drawings of the present disclosure, in which like 
numbers represent the same or similar structures in the various views, FIGS. 4B 
and 4D show a shellable child resistant container and closure with positive lock 
mechanism in accordance with an exemplary embodiment of present invention, in 
its child resistant mode. The closure system includes a reversible child resistant 
closure 100 and a container 70. The closure 100 includes an outer cap 10 and an 
inner cap 40. The closure 100 is constructed for use with a container 70 having any 
suitable engaging devices, for example, an externally threaded neck portion 80 (see 
Figs. 3A-3C), and is preferably for use with containers which store and dispense 
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pharmaceutical products and the like, but may also be used with any container 
having a suitable engaging device, irrespective of its contents. As will be described 
in more detail below, the inner cap 40 is coaxially positioned and nested within the 
outer cap 10 such that it is movable within the outer cap 40 by a distance defined by 
the difference between the lateral length of tapered outer cap retaining tabs 18 and 
the length of a tapered radial groove 56 of the inner cap 40. 

[44] Referring to FIGS. 2A, 2B, 2C and 2D, the inner cap 40 includes a closed top 
wall 42 having a shelling alignment marker 60. Depending from the top wall 42 is a 
first circumferential side wall 46 having a top edge 64 and a bottom edge 66 and 
includes an engaging device on its inner surface, such as a threaded inner surface 
62 for rotatable engagement with a mating engaging device 76 of the externally 
threaded neck 80 of the container 70 (see FIG. 30). Any suitable engaging device for 
rotatable engagement may be used as will be readily apparent to those of skill in 
the art. For example, the engaging devices may include a thread bead for engaging 
the threaded exterior neck portion 80 of the container 70 shown in FIG. 3D. 
Preferably, the engaging device includes a single continuously threaded bead. 
[45] The outer surface 68 of the first circumferential sidewall 46 of the inner cap 
40 has a row of angular, e.g., saw-toothed, abutments 44, circumferentially disposed 
at its top edge around the top wall 42 of the inner cap. These angular abutments 44 
are of size, position, and orientation to complement the series of angular abutments 
for rotatable engagement with complementary angular abutments 20 of the outer 
cap 10 (see FIGS. IC and IE). Circumferentially disposed around the first 
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circumferential side wall 46, e.g., at its midsection, is a tapered groove 56 shaped 
for nested engagement with and receiving the tapered retaining tabs 18 of the outer 
cap. The outer cap retaining tabs 18 are preferably designed to be engaged in the 
tapered groove 56 to allow for both an axial (up and down) and rotational movement 
of the outer cap around the inner cap, and especially around the inner cap when the 
closure is rotated in an opening direction, without the application of an axial force. 
Stated somewhat differently, the outer cap can rotate around the inner cap, with 
the tab(s) 18 riding in the groove 56, when an inadequate axial force is applied to 
move the caps toward each other, causing the complementary angular abutments of 
the inner and outer caps to can across each other. 

[46] Furthermore, laterally disposed on the outer surface of the first 
circumferential sidewall 46 is at least one shelling channel 52 designed to allow 
purposeful shelling of the outer cap from the inner cap. Preferably, one of the outer 
cap retaining tabs 18 is shaped to slide through the shelling channel 52 to ensure 
that separation of the outer cap from the inner cap is accomplished by only the 
purposeful hands of a person who has aligned the inner and outer caps properly. 

[47] When the shelling alignment marker 60 of the inner cap is aligned with the 
corresponding marker 16 of the outer cap, at least one of the outer cap retaining 
tabs 18 lines up with the shelling channel 52, and permit upward removal of the 
outer cap from the closure assembly. (See FIG. 4D). 
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[48] Depending from the bottom edge 66 of the first circumferential sidewall 46 of 
the inner cap 10, is a second circumferential side wall 48. The second 
circumferential side wall 48 is preferably laterally or radially covered by adjacent 
portions of the outer cap 10 when the outer and inner cap members of the closure 
are assembled (see Fig. 4E). Different from prior configurations, however, the lower 
edge of the side wall 48 can optionally and preferably be left exposed, i.e., the outer 
cap 10 does not include any structure that wraps around this surface. This permits 
this lower edge to include a portion of the positive locking mechanism, described 
elsewhere herein, without interference or obstruction by the outer cap. The second 
circumferential sidewall bears the positive locking device on the closure that mates 
with the corresponding device on the container. Preferably, at the bottom edge of 
the second circumferential sidewall 48, one or more notches 50 is formed for 
edgewise engagement with a corresponding number of laterally displaceable tabs 74 
affixed on the flange 72 of the neck 80 of the container 70 (see FIGS. 3A, 3B and 
3C). Both the notches 50 and the tabs 74 are part of a positive lock mechanism of an 
exemplary embodiment of the present invention. In another embodiment of the 
invention, laterally displaceable tabs affixed on the bottom edge of the second 
circumferential wall 48 of the inner cap 40 are designed for edgewise engagement 
with corresponding notches on the flange 72 of the neck 80 of the container 70, i.e., 
the elements are reversed. 

[49] Referring now to FIGS. lA, IB, IC, and ID, an exemplary outer cap member 
of the child resistant closure has an open top wall 26 that has an inner edge 12, an 
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outer edge 14, and a center opening 24. Printed or molded on the top wall 16 is at 
least one shelling alignment marker 16 for alignment with the corresponding 
alignment marker 60 of the inner cap 40. (See FIG. 2D). Depending from the outer 
edge 14 of the outer cap top wall 26 is a circumferential sidewall 30 having an inner 
surface 32 and an outer surface 34. The outer surface 34 of the circumferential 
sidewall 30 may include suitable gripping elements, shown in the embodiments 
represented by FIGS. IB and ID as a series of knurlings 22. Radially disposed on 
the inner surface 32 of the circumferential sidewall 30, at the outer edge 14 of the 
open top wall 26, is a series of angular, e.g. saw-toothed, abutments 20 for rotatable 
engagement with the corresponding angular abutments 44 of the inner cap 40. 
[50] As shown in FIG. IE, preferably the series of saw-toothed angular abutments 
extend downward from the top wall 26 and are radially offset from and parallel to 
the circumferential sidewall 30. Each tooth 85 forming the series of angular 
abutments of the outer cap 10 has a first sloped surface 150 and a second 
substantially vertical surface 160. The first sloped surface 150 and the second 
substantially vertical surface 160 define an angle 0 which is preferably in the range 
of from about 22"" to about 45"", and is more preferably about 25"" to about 33°. Each 
tooth may abut directly with the next, or may be spaced apart by surface 170, 
Preferably each tooth abuts directly with the next. Any suitable numbers of teeth 
may be utilized; however, preferably between twenty (20) and fifty (50) teeth 85 are 
included. Most preferably, the inner cap 40 includes about thirty six (36) individual 
teeth. 
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[51] As already mentioned, projecting radially inwardly from the inner surface 32 
of the circumferential sidewall 30 of the outer cap are at least one, and preferably a 
series, of tapered tabs 18 for engagement with the radial tapered groove 56 of the 
inner cap 40. Although a number of tabs may be used, two tabs, preferably disposed 
on diametrically opposite sides of the inner surface 32 of the circumferential 
sidewall 30 of the outer cap, are used. Alternatively, and we have now found to 
work best, three tabs 18 are equally spaced about the inner surface 32 of the 
circumferential sidewall 30 of the outer cap. These three tabs, in cooperation with 
the radial tapered groove 56, hold the outer cap in place over the inner cap. When 
one of the tabs is aligned with the shelling channel 52, some slight pressure against 
the bottom lip of the outer cap is necessary to shell the outer cap from its nesting 
relationship over the inner cap. 

[52] The outer cap retaining tabs 18 are dimensioned to fit through the shelling 
channel 52 of the inner cap 40. Each tab 18 preferably includes a generally 
upwardly facing surface 18a and a slanted, radially inward facing surface 18b. 
[53] Another aspect of the present invention is the optional provision of warnings 
and/or instructions 28 for opening and closing the closure printed or molded 
between the inner edge 14 and the outer edge 12 of the open top wall 26 of the outer 
cap. (See FIG. ID). Another aspect of the present invention is the provision of 
warnings and/or instructions additionally printed or molded on the closed top wall 
42 of the inner cap 40, at the radial portion 42a (demarcated by the dotted line in 
Fig. 2D) of the closed top wall 42 masked by the open top wall 26 of the outer cap 
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when the outer cap is mounted on the inner cap, that is, the closure is employed in 
its child resistant mode. In this way, the closure embodies at least two sets of 
warnings and/or instructions, with only one set, appropriate for the mode of use, 
visible at all times. For instance, to comply with CPSC requirements, the masked 
portion of the closed top wall 42 of the inner cap 40 may include a warning, for 
example "CAUTION NOT CHILD RESISTANT" or "NOT CHILD-PROOF". Both 
the inner and outer cap may be made of any suitable material known in the art. 
Preferably the inner cap is made of transparent material allowing a disc-shaped 
liner printed with instructions and/or warnings to be mounted or otherwise placed 
adjacent the lower face 42b of the closed top wall 42 of the inner cap, with the 
aforementioned warning printed adjacent to its outer periphery to be visible 
through the transparent inner cap. 

[54] As shown in FIG. 2E, the angular abutments 44 of the inner cap 40 are 
preferably in the form of angular teeth 185, each tooth having a first sloped surface 
250 and a second substantially vertical surface 260. The first sloped surface 250 and 
the substantially vertical surface 260 define an angle 0 preferably ranging from 
about 22° to about 45^ and more preferably about 25° to about 33°. Each tooth may 
abut directly with the next, or may be spaced apart by surface 270. The inner cap 40 
may have any suitable numbers of such sloped first surfaces 250. In the preferred 
embodiment, the ratio of the teeth of the inner cap to the teeth of the outer cap is 
one to one. However, any other ratio may be used, including integer and non-integer 
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ratios. In a more preferred embodiment, thirty six (36) sloped surfaces 250 are used 
which compUment thirty six (36) teeth 85 of the preferred outer cap 10. 
[55] The angular abutments 20 on the outer cap 10 are angled in the same 
direction as the series of angular abutments 44 extending from the top edge 64 of 
the first circumferential sidewall 68 of the inner cap. Further, angles 0 and 9 
defined by the abutments of the outer cap 10 and the inner cap 40, respectively, are 
preferably close to each other. Thus, when the closure 100 is in its child resistant 
mode as shown in FIG. 4D, and when the outer cap 10 is rotated in the opening 
direction, the abutment surfaces 150 of the outer cap 10 will ratchet or ride over the 
angular abutment surfaces 250 of the inner cap 40, thereby permitting rotation of 
the outer cap 10 relative to the inner cap 40. This, however, can be overcome by the 
application of a downward axial force on the outer cap 10 toward the inner cap 40 in 
combination with rotation of the outer cap 10 in the opening direction, which 
prevents the ratcheting of the angular abutment surfaces of the outer cap 10 over 
the angular abutment surfaces of the inner cap 40, which in turn causes the inner 
cap 40 to push and rotate with the outer cap 10 in the opening direction. However, 
because of the positive lock mechanism between the inner cap and the container, 
described above, a threshold amount of torque must first be reached to disengage 
the positive lock mechanism before rotatably removing the closure 100 from the 
container 70. 

[56] To convert the closure 100 from its child resistant mode to its non-child 
resistant mode simply requires the user to line up the alignment markers 60 and 16 
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which causes the outer cap retaining tabs 18 to be lined up with the shelling 
channels 52, purposely ease the outer cap up, causing the tab(s) to exit the groove 
56 through the channel(s) 52, leaving a stand-alone non-child resistant cap (the 
inner cap) incorporating a positive lock mechanism. A reversal of this process of 
shelling is required to convert the closure from a non-child resistant mode to a child 
resistant mode. Removal (shelling) of the outer cap from the inner cap also removes 
the instructions on the outer cap from the closure, and reveals or unmasks the 
markings or warnings on the inner cap. 

[57] In order to utilize a preferred embodiment of the closure 100 when in a child 
resistant mode, as shown in FIG. 4D, the closure 100 is first placed on the threaded 
neck portion 80 of the container 70 by threadedly engaging thread 62 of inner cap 
40 with the threaded neck portion 80. A rotative force (e.g., clockwise) turns the 
outer cap 10 in the closing direction. The substantially vertical surfaces 160 of the 
teeth on the outer cap 10 and substantially vertical surfaces 260 on the inner cap 40 
engage to cause the inner and outer caps to turn together, e.g., to cause the inner 
cap 40 to remain rotationally stationary relative to the outer cap 10, while the outer 
and inner caps rotate relative to the container to close the container. Upon further 
rotation of the closure further in the closing direction, the positive lock mechanism 
engages with a detectable lateral bias to positively lock the closure to the container. 
[58] Rotation of the closure 100 in the opposite, e.g., counterclockwise direction 
will cause the sloped first surfaces 150 of the outer cap 10 to ratchet or ride over the 
first sloped surfaces 250 of the teeth of the inner cap 40. That is to say, the mere 
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turning of the outer cap 10 in the opening direction will not rotate inner cap 40 in 
an opening direction because there is no transmission of torque from the outer to 
the inner cap as the sloped first surfaces 150 ride over and slide by the sloped first 
surfaces 250. In order to open the closed container 70 with closure 100 in its child 
resistant mode, the user must utilize both a rotative and a sufficient axial force. It 
is the axial force that prevents the sloped first surfaces 150 of the outer cap 10 from 
ratcheting or riding up and over sloped first surfaces 250 of the inner cap 40, at 
least in part because of the frictional force it generates between the two surfaces. 
Thus, when the outer cap 10 is rotated in an opening direction, here 
counterclockwise, with the use of both rotational and axial force, the sloped first 
surfaces 150 of the outer cap 10 are prevented from ratcheting over sloped first 
surfaces 250, but instead engage one another to transmit torque between the sloped 
first surfaces 150 and the sloped first surfaces 250 to thereby rotate the inner cap 
40, causing it to deflect the lock mechanism 74 and disengage from the threaded 
neck portion 80 of the container 70. 

[59] The orientation of the tab(s) 18 relative to the marker(s) 16, and therefore the 
orientation of the marker(s) 60 relative to the channel 52, can be any orientation 
which lines up one of the tab(s) 18 with the channel 52 when the markers 16, 60 are 
aligned. Thus, while the drawings illustrate a particular mutual orientation of these 
features, any other orientation which aligns the tabs and channels is also within the 
scope of the present invention. 
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[60] Turning back to Figures 3A-3D, the tab(s) 74 preferably includes an 
upwardly extending, tooth-shaped detent 82 which is sized and, configured to be 
received in the notch(es) 50 of the inner cap 40. The tab(s) 74 can be deformed away 
from the flange 72 by providing a cutout 84 that extends circumferentially behind 
the tab 74 and the detent 82, thus causing the tab 74 to be cantilevered. Another 
aspect of the present invention (not illustrated) includes that the detent 82 can be 
formed on a portion of the flange 72 which is made more flexible than other portions 
of the flange, e.g., by reduction in the thickness of that portion of the flange on 
which the detent 82 is provided. In this manner, the detent 82 can deflect 
downward by deformation of the flange 72. Yet another aspect of the present 
invention includes that the detent 82 can be formed on a finger or tab, similar to tab 
74, which extends radially from the outer surface of the neck portion 80 of the 
container; in this manner, the flange 72 is optional and can be eliminated. 
[61] Another aspect of the present invention is that the channel(s) 52 and the 
tab(s) 18 can be reversed, that is, the channel(s) can be provided on the inner 
surface of the outer cap, and the tab(s) can be provided on the outer surface of the 
inner cap. 

[62] The foregoing is merely describes a presently preferred form for effecting the 
child resistant feature of the present invention, Of course, other devices or elements 
for drivingly connecting the inner and outer caps relative to one another may be 
employed without departing from this invention. See for example, U.S. Patent No. 
5,579,934 for suitable non-limiting alternatives. 
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[63] Whether in the child resistant mode or in the non-child resistant mode, it is 
important to impose a minimal torque threshold to permit opening of the 
containers. This minimal torque threshold could serve as a barrier, even in the non- 
child resistant mode, or in situations where the closure has become shelled thereby 
disabling the child resistant means, to toddlers and highly susceptible infants 
gaining easy access to the contents of the container. One way to impose this barrier 
is by the incorporation of the positive lock mechanism mentioned above. Thus, a 
properly designed positive lock mechanism — one that imposes a threshold of 
torque to disengage the complete closure indicator before rotatably removing the 
closure from the container - could serve both as a complete closure indicator and a 
secondary barrier in cases where the child resistant mechanism has failed. 
[64] It is to be understood that the shellable child resistant enclosure with 
positive lock mechanism provided in accordance with the present invention can be 
formed of any suitable material such as plastic or metal or a combination of 
materials and the like and that the invention is not intended to be limited by the 
material from which the devices are formed. 

[65] It will be apparent to those skilled in the art that various modifications and 
variations can be made to the closure of the present invention without departing 
from the spirit or scope of the invention. Thus, it is intended that the present 
invention cover the modifications and variations of this invention provided they 
come within the scope of the appended claims and their equivalents. Accordingly, 
the invention is not limited by the embodiments described above which are 
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presented as examples only but can be modified in various ways within the scope of 
protection defined by the appended patent claims. 
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